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PURPOSE: To provide an electrode material by which a battery of high energy density can be manufactured and an 
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sulfur-metallic ion bond or sulfur-proton bond forms an S-S bond through electrolytic oxidation. 
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bT-£ <hjg7cf-? £tf>«{fcg# 0 . 6Vjfi^„ 

[oo5 4] 2|s^Hi0!reii4? u ^ «j >*m^id8fe\z.~D 
#«bv»tv>**». mtomftMS-v b®.-&m<mf®3. 

[0055] *mmv»i&!&8Mi& mmsmwm& 

[0056] &ji(Dwm<owm^m^i^^^ 
•&mz&w& frmizvxfry-i \*t$&&*rrz>te 

[0 0 5 7] (HJ(ltf!I5) 84g(lmol)©^7i>tl00 
mlC?B3jfifk^*®&l/, (TCIC^Ufc. Z\tl\Z. 500 
g(3. lrool) ©^<&300nil<DlZ3«{fc^tC^bfcfea)* 
GittXzmfLHu 'nb^T^bfcO^. B3S[ft^a} 
15g©*i^lrf-hU'>A«rtnAT4f^|W3!^BS 

z\£\z£r>ttmi'. 2,2,3-hVfa*:ttyx>&3Qe 

[0058] Z.0)£.o\Zl,T&t> nrc32g (0. lmol)02, 
2, 3- h U ^CiW7i>i:6. 5g(0. 2Diol)CD^M$Di: 
6g(0. 2nol) cDg^tS^bTJ5^$-ti"> 3-7*0^6^7 

[0 0 5 9] z\<D&5\zisT&e>tvt&-y'o*3-*y x 

>8. 0g(0. 05mol) I34g©^msf5*7-fe h U Jl^T? 
SlS^F-fr. 3-*;k&7>^*7x>2.Qg(0.01nol)£l§ 

so fz„ z\<m-*)Vfty°httyx.>&m*-v2, 5-^ 
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3. 4-5 L 7> > 7y-;H.2g(0.01iiO 

[0 0 6 0] ^otru>*— stf^-h+KSst'Vz:. 

<fc5KLT#S*lfc^*:?x>$S2?Mfc (lnol/1) 

u. 2~i. 5v<Dfeffi§rzwMi'fc- ztaz&v. y^y 

[0 0 6 1] LiCia^lMS/SUfc^^^ATa 
MST h-l,3,4-f^*?/-*€r0. OSnol/K LiClO. £0. 5aol/ 

ijMtL&^*?wrtfeA73 H+c*v>TAg/Agci#fia 

[0 0 6 2] gft&AKlfcViTtt. ffltigytiZttffctZn 

it tf-^fifita wn*f h-i, 3, ±fps?r-wmaSL t 
rtJ{c^*rr««^tr-^fief*-o.2v#ifiT*§ «?y 

^t7i>StUa^ 5-**JUttr M, 3, 4-f»*7!THW 
& (tt&B) K*fr>TtS-a6r?««) . 
Tf**#U ^7x>SWIi £ fcfc J: 02, 5-^*^*7 
' H. 3. 4^*?/HW«MflB&WBi*tlT(r>« C fa&t 

[0 0 6 3) JJB0£5C. #V7=';>IIKe*UE 

2, &-/ ^ar m, 3. ^rr/rr -%ommjt\zMm-z>m 

[0 0 6 4] *ftffiMl*l& #'Jf*7i>t«V*i 
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w-um^xm^Thm^ommm^n^ z. ten 5 

[0 0 6 5] £U:C!)^i(S0lJfl3Si^6W6^«J;^K:. 

[0066] #mm<vem.®mffi^ mmem^mm 
[0067] msm^ 

(i) 2-^;p*^h-2-^r!/u>®BHt«^ 

2~*)Vt>-?h-2-^7*p)>G0& (0. 5mol) * 

ntm<»2-*)i-}}7Y- 2 -^rr/u >«c»fc£4 

8g (0. 2mol) #&. 
Ji7 (2) 2-A^#:^-2-? 1 7v' > y>— **<fc#'J7 

0. 5MNa2S04 (pH=lfcHffi> £0. 

>ts^tr^!K. 2-^;u*^'h-2-5 L ri/U>z: 

ftffe&tl Onrool/HC^Scfc^l^ (1) 

2 - >^h - 2 -^T!/U >n»«c*inA. 

2~i. 5va)je«fsre««rrs^«i:c«fct>T, y 
u;HijSS:*rr-5J5$*Sj2 o mho^u t— u >- 2 - 

40 \zm^.i>iu 

[0 0 6 8] VcMt&lXfo. 0. 5MNaiS04 (pH= 
1ICPB8) «to. lM7nU>t^g-tyfi§»^ 2-^ 
;k&7h-2-^7Vy>*»l 0nmol/l{'^:'5 c fc^(;2 

mnmommzttisi. 2~i. 5v©^m(re«^r 
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0 . 7 ~+ 0 . 2 ?OD(ffll?afa:€: 5 OmV/secOjiareiS 

muz-imz-vT, (2) mmznrcwjy 
-«j >- 2 -*;Mi7>- 2 -^7v"J >r*&»&« 

2-9 L 7 > /U>£l Onmol/k LiClC^SrO. 5mol 

X. Ag/AgC l#R8««K:^U-0. 7~+0. 2 
VCDlffllfSffc^ 5 0mY/sec®jSamiCl9W{CJia$-ft« 

[0 0 6 9] Afi88AlCfeViT«. ^tiSTCtC^^T-Sm 

ast?-*^* stfu7^y>M£ffii©*£#r<5it$&« 
mo>msi^-^ &&.x*2-*)ViJ7\— 2 -^71/ 
u xommv-pteott'etti: o z\<Dz.t 

^*rr-5«»£tr-^&s*i, #u 7^u >fi£g£©* 

2-^7l/U>«3«dfEtf-^ftS«i:C)r^# : ftt-«- 2 

mt~o. 2v#iff-e*s <2-a/p#t>-2-?-7 

mffi (ffit&B) 6VT**5) . #U7 

~U ££l^fc0 2- *;i/#7> -2-^7 

[0 0 7 03 ±fB<0«£5ICfi'&&£#UkV>ll$a«W? 

(4) aawiK v)xw& 

(2) 5T!»6Wt*U7ny>-2-^*yh-2 

XL i C 1 0« fclM^UtS'^Wl^WO'S FJg»c 
ftJHWfc. C©Wft«SWC, *S®lffi:4. 0VC15. 

«Fia*mufc^ ^ifc«EE2. ov. tmmio. soa 

ei 7 ©^Aic^nsaawg-iK 

#£. 07tfeciT^-f^;MgbJt«8fii^$n, 

<1>?)lEWtiffi!&S& 1 0 0 &Ufc££«>$5fett*!K 
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ut, 7f?';7ny><fc2-^;p*yh-2-5 L 7'/u> 

fc#i;x^>**1K F££3Si*3 : 1 : 

[0071] 3t^s0ij©^»«-u--f (ffifa 
a) k*s^t», asss^^^^^o-tK^x 
&«§&S©5oare&9, *5^iK*;i4#i4K:ffinT 
us. dni^LT, jtt^jc!>as8»tK ?)wmmk 

[0 0 7 2] 2t^Sfe0»J{z:*SVsX«. &V7—V>W»m 

[0073] *mmw*tt-)\&&*rr&Kfito£. 

2^seu:«)5 L *-;i^€:#r*fb& 
fo\z~7-*~)vm*mmtttz>ik&®^ r*-)m& 

[0 0 7 4] Rh<OHSfiW©SBg*i6W6^«t5{C, 

ifmmmz&%tt~)\&&m^&ik^*frff&-? 
tH'tzi&tzntzmmzm^zz&z&K). m&> 

40 mmz>z.t.tF?%&. 

[0075] xm&vsmz&zmmz. wmmvm 

• ^wauiSg6&iiiu^^7^-D^ ; e';-^^* 

[0076] (H8S097) 1 O®0N^<&^ 

trs#'Jxfl/M5>l:. x^u>;M*K I* (E 
O) <ty^l^>^^H (BO) EOtBO^ 
5<? 0tt^t3 0/7 0 <h&S«k-5K:ftflnUfco ^©.fc^fCb 
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T%fc&#3fttt&l 8 0 0 0 0©)il?ijX-fM7i: 
h - b UATCttfltU 2 0gS%W#U x-x;HS&«: 

TLiCF.SQ.^1 OSg9S0S!J#T8Sf»U>b, dCDztf'JX 

-rjwmtz. mm^M gk»jx— licf, 

SOs^Wt - U >S^^x^A©#ff) #3 Ofi 
n^Af&^fci&taUfc. i©fiSSS*4 0^2 41^ 

tizxymiviz. en* 1 3 ox:<Dtm7)V3>%M 

£IC«fc?K ^80x80mm. Jg£8 5/im©^# 

coo7 7] mz. ±mtmvimm8mz7 , )-i 
2gas5t. 3j?i;rxg>«^o. 5asfiut*aaifig 

MOHnol/drf )<D7~V >*S<k OfcWWfa* SO. «r^t»fl=l. 0 

ttffcC&U. 2~1. 5vol t <D^«{4T«^T 5 C £ K«fc 0 
#6nfc. ecDiEffi^^U-^r^^^P^W*© 

*i£ 1 3 o*c©ia»r;wrf>^*^*5ViT 1 mmm 
u sefcsi^igiiissasi'rsetc.to^ssox 

8 0mm. JUS 1 6 0 AimOIESfo'- H*Briol&£#fco 
[0 0 7 8] SSK, _hlB«!:|^i;fflfig<D#UX-^r;P® 
1 8 AimWMS 9 9. 98 %<D^M7)V 

%&5tZ7)\s3.jr$-)\,3.)W>\Zt5\,*T 2 4B#{8R&&-r 
0 /i mO&ffii'- h 

[0079] ^yysajat^iB^fcSr^tufc^ 

&«k 0J&S«*n£J3£ 5 0 tim<Dt)-X>i^- b £> IE 
ffi>— h<t, «8¥K>— h£. ^ffi->-h«5:> 
~>-h (Jbf2£fsmSi&) £*MIfc:fi:fa. i&SH 5 0 
■C. £E^7 2 0 0 kg/cm 2 ©^OTT^E^U^ cn£ 
2 8x2 8mm©*#3K^»fUT3&mf&S:#fc. ^fig 
rfAtjK5^8l«t*^<i:-r«i5$ 1 0 umO^iiitt 
««&7-f ;PA<&frU SffiU-PfciEfeSJP;* 3 0 



(12) *£DF- 02715778 

24 

^£JS£ 3 8 iivasr>^)^-vz^j-vy^v—Y^ 
£, ©5 5 0 At mwr;!^— i?S 5 0 ftm<Z? 

[0 0 8 0] JtgfchUT, ^«X&®3«J;0«»B 

U JWC&trC Ag/AgClf8ffi©m&t3ttU 1 . 0VCD 

-n£2, ^/mst v-\, 3, 4-ij«i^-(-{3 
K?LTmi<\ fr-3&m\z7)u^~'yi>'frs&t)i 3 one=- 

5K, JP32 0 0tfm<DU^A-&&«£W»&££SW 
[0 0 8 1] X.IZ, *mi<Dm>*)T-y£>^#&t&& 

*-*>^.y^o. Lii-Li.N-aa (^e 

;Hfc=l:l:l) »5fcl«SaJt> <£ffi£#UX3^>6 
fiSX£^tfh^x>S5i£££®&Ufc« ±SB4?'J7x 

y-ftmrfflSrfflt^ £ tie «fc D, 7XU >£fl33*££T 
<g^ffi>J?UX^U>tt, X^tl/>VL-2 0 0 OftS 

«riati hfc.t$\zimm# u x^u->©^»5* 5^1^ 

^TA#5 8 0X8 0mm, 5 5 /imOiEffi^ 

[0 0 8 2] ^13, Li I-Li, N-BbQ, «95fe<h> fg&S&ftfU 
X^><D6lfi%WI'X>jgi8£§s $SSUfci#© 
«Sf*UifU>o«B«. 3 5#«S«tA:-5J;5{C 

•>h±l'S#U §aft-rS^<?:K«fcoT^S8 0I8 
0 mm. mZSti 9 0 ju. m®««Pfl'>— h 
[0 0 8 3] ^»7J^-^Al95fclfifi» 
|g$B»7^0. lmsmt, Li I-Li,N-B«a 19*0. 

4o >tm^ $misfrt &<Dimmx u x^ ^ >©^« 

*n 7. 5s&Bix«h&5.fc5K:ig&Lfc. ±iafe®7;u 
5nryAt LT«, 1 8 tfm, 9 9. 

smfczm^tz. friz, z.om&kmtv^ort-'i 

0X8 0mm. gteffil 9 0 /im©tly-h^t<, 
5i? [0084] mz, imt L-Tfr<Dimz& QUID * 
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fflbt s-r, LiBF* * 1 ^i^g^ufcr-t h u 
)W\z&^TAg/Agciwmv>mmz.tti, 1 . 0 v<d®& 

•emit*. fr-DMrniz, T)V3.-ok&&m&3Qmf% 

T?JP3E 2 0 0 wm©U5 L ^A-&&fe*MVifcCl 

[0 0 8 5] C10J;-5HUTPS1U^:®&A, fK&B, 
®ac&0E®&DK:. 6 5tT, 3. 6 JftP 

£E£i 7*mam\sfd&* 6 5t:Ti/iA, io*ia. 10 

0/iA, 500#A, ^C^mACD^COmfifnrSgWc 

[0 0 8 6] Rh©2^©f»m?W6av&fc5k:. # 
3MStf&&«:£drrS. »~ 'J ^tf A< *>if&3-£ 

m#lC43^T^U^Aa^±^U5:^0m « 
mA^^^t^^cT-S^t^),^ see, #38 

[0 0 8 7] (HfifiM8) 84g(ln»l)O^7i>i:100 

oogo. imi)0^&3mi<nmmm%\zmm^m& 
2g&#£ 3 wmwmt^y*- xmsm 

*:7x>£30g#fc. 

[0 0 8 8] £0«fcUT#e*T*^(O.ltDOl)©2,2,3 
-MJ zfa^tty x >£6. 5g(0. 2mol) <D&MM&£.Gg 
(0.2fiol)©f^<fc£^UTR*;*-e\ 3-^n^*? 
x>£#fc. 

[0089] Z\m--fU^-^y x >8. Qg(0. 05n»l) \Z4 
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3-^*>' , h^>'x>2g(0.01nol)*#^ Jg?!i 
+lCfeViTCl©3-p<;^^'h5 L *7x><i:l-ya fc?;k* 
;P*^>0.fe(0.01iDol)i:S:K^:3i*» v**;^* H 

[0 0 9 0] Zl(7)^CUT#e.tl^9"^7x>3^^ 
(lmol/1) St/V-tbt. •fa\Z\syjj-i£*- 
h «f»C*»»T. jKmiU ^ASSStftfllSS ii UTffl 
Vi§3li:ic<fc0. IWl*n^;t#RS®ffi©«ffcl^Ul. 
2~1.5volt©5£SfirC«8?Ufco -£CWfg^ U^tfAT- 

[0 0 9 1] ^k:, ^66057 CDmA^Dfflfig-C^U 

[0 0 9 2] Wm*y>)- @mi7^gH!iA 

«n*o. lsas^t, ^©'j^A^u—h^^ 
^ 13 o-ccDiagir^rf>$«ifEtfT 1 isfwsiasftu* 5 

«pffflK^0»T<5Ct{C«fcO, *€$80x80mm, 
JP3 1 6 0 m(D(DlEM^— h£#fco 

[0093] mz, •m&\7 oyw&Av>me>t.^m& 

[0 0 9 4] ±gBiESh>- K «»®^- h*5<fc7mffi 
!!^7©mA©|iaSt(^®^fC 
cfcD. 43»J©mA£f8©Uzo 

[0 0 9 5] ^CO^fef'ctOlSS&BS: 
SBKL^ *-f, LiBF^l^l^ftPL/^r-feh-h'; 

4«l€:#«u ^mU^A^k-h^^rrSilB 

^TS5t3 0K^%®. MS 2 0 0 (tmW'JWA^ 
««rffl^fciTi£Wi, ±IBS«lA^IB&r-5©<!:R» 

[0096] *fr, 4t^0fl&©'J^^Az^«j6^ 

tco z\ (D^y x ymmttwn&teami 0 . 2asiJ 

<£. tJ-tf>y?y{7 0. lmSMt. UI-LI«H-&a 
(^Jt=l:l:l) fSfcfclfifiSflt. ^&a*UX^U 

^'JX^U'M*X^-feU'>VL-2 0 0 (|g^S;^ 
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8 0X8 0mm, 1 5 5 umWiEffi^— h 

[0 0 9 7] 2mM7<DW&C&mmrZ£%KL 

[0 0 9 8] iiMtVX. &<Djjm\Z£K)imD 

*P8i!bfc. iJrf, LiBF4£l*;WS8?L£7'feh^b 
'J ;|^C&^TAg/AgClfiM©mftt£*fU 1 . OVOt 

#S#*3 Offi=f-%0>mZ 2 0 0 Mm<DU^^A^«Sr 

[0 0 9 9] £©<£5fcUTS88SUfc«ffllA. «&B, 
fflCS«Dl:, 6 3. 6^hCD— 

ESrl 7«rtffl^liPU^. 6 5tre* In A, lOjiA, 
100m A, 500m A. &<fctflmACD#*0®»n?38>fS! 

V>T, mA*5«fca!®aC©««ESffil^«t. JttfcW® 
[0 10 0] 

gsii] 
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[010 1] $e>{c. ^fg^o^Sffl^S^KiJ: 

So 

[03] *%w<D&3(DmmM\z&tfz>wmm£m^ 

[04] ^^(^4<^fi&0!lODmm&MV^^n£ 
20 [053 *^<^5®^ISW®®ffi«*f^ffll^pfiJ» 

[063 #m<m§ <Dm^](Dmmm^m^rc.-im 
[0 7 3 xmwvme (ommommm^m^tt-sm 

[083 *56^®m7(O^J^©i;^A«aR^eaE 
CDU^A«&©«^-Sffll$&0 

[093 ^^©sso^a^cD'j^Awi&Ra 8 ^ 

<D U ^/»«&©®ll-tiBBtttt0 
[02] 
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